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ABSTRACT
This paper details a computer managed program of
instruction called Teaching Information Processing System (TIPS), as
adapted to' an introductory psychology course. TIPS encourages the
instructor tc formulate objectives for meaningful units of a
course--objecti®es which should imply what chanqes in student _
‘behavior indicate mastery. Then multiple choice questions are Hritten
to assess student course. mastery. The TIPS program, uses each
student's performance to generate a uniquely catered prescription
detailing where performance is above, at, or below standard and what
actions the student ig advised to take. Early work developing the
program is reviewed as well as student ratings of TIPS, comparison of
TIPS and non-TIPS classes, sélected samples of TIPS objectives, and-
«~quiz questions. Evidence 1s presented. indicating-that TIPS seens
‘ neither to help nor hinder the "below-C" students, Lut those less
o "well ‘off, students are more satisfied with their education in a TIPS
course. They drop the course with more precise reasons related to
course content, and show a greater likelihood of re- enrolling in the
.course in a subsequent semester than students uho ‘withdraw from a
non-TIPS section. (Author/RKA)
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\\ Computaer -managed instruction:
“3 Individualizing introductory psychology for 1,000 su"‘dﬁnts '
» .
\ ’ Richard A. Kasschau--and--Michael S. Halpe¥n
\ - University of Houston _ B /
\ 1 introduce dpproximately 2,000 undergraduates a year to psychology at the / __
University of llouston in a course that is offered in a large lecture format (to 5-600
\ {
qtudrntq) but also via televxsmh to another 5-600 students, We have now implemented a
| . .
computer- bascd testing system called the Teac hmgx Ihformation Processing System--br
‘ N - N : [

'I‘lPS-:‘—ih order to increase our "personal” contact with cach student. 'Ioday T'd like to spln

2

the story for you as to how we implemented the progrzmi, someth{ng about our s

obser\ra@s to its effgctiveness, and what the students' response to it has been.

oy ~ .
3 .Y

¢ ) 4. ’ Y,
First, let me describe the Introduction to Pgsyc.hology course for you. Ovaer the past ;

) .
' e _ !

four years we have enrolled ém average of 527 student,s per semester in our televigjfon
o

£t

? '\sectxon and an average of 489 per semester in our 1ecture section. ~The course- is_';~
l‘ ‘| . / ‘ . ')Lj
. '\prerequisite to almost all other courses offered by the Department, and n is among a .

0 g
/’ ;
\limited number of Social Sc1ences optlons in the curriculum of many of S)\e U?{vcrsitys
?olleges. In a typical Fall semester students will be drawn from all /il co’lleges that \
1] , S'._ "

ihclude undergraduates. 12. 5% have a declared ma)or in Social ‘Scien(:e? (4 2% in

=
v.'.a &

P ychology), 32 6% in Busmess Administration (the largest smgle source of students),

\ l #l
¢ ,l-)‘
. : 1% in Natural Sciences/Mathematicq, 14 1% in Humanities/Fin Artﬂz‘ and ?5 7% from .
| 4 . - v}. ! v ,1
L) = ,/ RN
-the remaining seven colleges. Of those students, a typical brea down is 52. 8% firstxyear b .
/,/.._ oy . N _ ,
/‘ st dents, 23.8% sophomores, 137% ]uniors and 9 7% sentors /z/réd others. r-Obviously, the ’

!./_ . / /
se!
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1
¢ The leclure sectron meets bwice a wecks tor 0% montes. Vs 4 conrse outhne

(Pgymple Paych, Kasschay, 1979 that s avadable o students, we grve lecturves and

°

demonstrations, accompamed by }u\x-hz,\,p:; 1O maovies and approxinately 1200 slules. The

. & T w
i . . . L . .
telovidion section, insolar as I knox B umuu\ . Cdvering exactly the spme material (the

Psymple Psych book is uged in both sections), the Jecture/demonstration material s

contained on 60 half-hour teleyvision tapes. These tapes are played in pairs, with cach duo

-l

played for two days in a 48-seat room. The tapes are played 16 times during the two-day
period according to a preanncunced and published schedute.  Students eunroll for the
course, but choose {heir own viewing hours--restricted only by the availability of seats in
the television room. {(As an intr‘lguing aside, our nttendance figures indicate tlhzlt we
teach about 2/3s ol our students befween 9 a.m..and 3 p.m. although the tapes--on-various

. v
_ schedules--have been available some semestors as.oarly as 8 a.m. and s late as 10 p.-m.) , [

n
-

A graduate student is always in attendance in the telévision room.

! , o .
Zhe tapes--alter trying many varieties--are played back-to-back and followed by a

15-minute veriod of discussion. In addition, in responsc to a graduate student's suggestion
1 ; B s

we now offer discussion periods at 10 a.m? and ]:[_5 p-m. [ive days a weel with the

students signing up for the section they wish to attend. This links each undergraduate

‘

with a specific teuc.:hing\_gellpw and has. a tangential benefit for TIPS to which T'll return.

X
R,

later. Lecture studentgs are.informed.of these voluntary discussion sections, but they are

* not required to attend. In fact, attendance is voluntary for all our sections. Data
indicates that in lecture--after the ecarly semest\'er enthusiasms/compulsions settles
down--we hold. 80-85% attenda_q(:ei In the television section that is slightly low-
er--hovering around 80%, .'bu.t"jts slightly lower bécause 5-10% of the students repeat a

viewing. So let's say z 1ttondance in the television section is in th<? mid- 70s. ' /

l . - -

' Aside from these d)fferences, students ate treated as similarly as psesibl Each.
! v . a . '

section is given three 'éxaminations during the semester, noncumulative and-covering

¢ .

about a third of the "téﬁél material in each exam. Students are also expected to do a
: S : L : o
T s B4 t ;

" .
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N

A
inde pendent project volnnteer worlk, serving as o an underpradiate reseate hooeesastant,
f i/
writing a terih paper or a hook crtigue, developmy cnoadio or video {shided demwonstra
M 1

tion, or conductimg a smadl research project o then own. Iy addition they have an aay

t
ol options for cxposing thewselves o rescarch as subjects, Ustening to and viewing

H

o

S telovised interviews with nmine scholars, and attending occasional lectures by vistling
dignitaries--Jim McConnell spoke to the classes year befove last, {or instance.  ln short,
our students are offered adiverse, complex exposyre to the discipline.

GOALS s
. |
Our course content poals are four-fold: () To familiarize students with the
conrent g L

important terms and de(initions-~the basic Janguage of psychology. (2)_ To encourage

1

students to learn about the basic research strategies used by psychologists, especially as

they are applied i the diffevent content arcas - gf our discipline. (3) Yo provide the

students with opportunities to sce. the points in ﬁ)h!r own life where the printiples and

I

: . .
findings of psychology can be applied and to exposaithem to procedures for making those

applications. And ultimately, (4) we hope to convinc}.\c our studénts that human and animal
%

behavior is law ful, subject to analysis and study.

) ) 7 i ' | .
In terms of progess goals for my course, we gre hoping: (1) To ¢challenge/encourage
| o . '
- ) (I \ *

d ourgX students--starting where they arc--to move them forward in ynderstanding both
Lo *. S . ~— |
themselves and psychology. (2). To play to the students strengths--both intellectually and

20 -

<«

personally.” (Example: notice the vafiety of indpendént project options that-are available
— . s

. * ) '_' N\
to them). Finally, we hope (3) to personalize the churse content and procedures to the
. . 3y

°

. o
largest extent possible. Fifteen-twenty nonoverlapping offtce hours are offered each
. Y o
week, coffee is for sale all the time the television room is operating, and I sit in at least
' T ’ SR . "
twice (formally) and as many opportunities as I can make for myself to “¢tritique the

>
v
‘

teaching style of each of the graduate.students. 1 _ R
Neg¢d for TIPS ‘ .

[]

—

.

' The reasons underlying our decision to ifnpleme F the TIPS system were four-fold:

O S ' o
- ERIC =~ - - - - - ) i P o
. ) - . © g
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(1} the nize ol the course selt. We have roughty HUuu students o4 semester. SO The
Bt od nature of the available help: There are only caght teachmy tellows and one of me.

3] We had data mdicatimg that the teacher student contact per office hour was

4
approximately 0.4 per hour(). 1 should remind you, of course, that the graduate students

are available 12-14 hours per day in the television classroom--depending on the precise

schedule of gperation we choose. Finally, (4) the diverse nature of the students enrolling
N

in our course--as we hinted to you earlier. So we implemented TIPS on a pilot basis in
Spring 1977 and formally for all students in both scctions in Iall 1977.  We are now

entering ‘our third year of full-time operation with the system. And what 15 the nature of

_—

that system?

TIPS System

At its simplest, in order to implement a TIPS system you must tell your students
“what you wish them to learn, assist them in learning the material (by whatever means),

o
and then assess whether they have mastered your/their material. Getting from that

state ment of policy to an implemented system involves perhaps, two months' worlk,

“

attendance at one two-day seminar, a computer of adequate capacity, and some luck.

In essence the major elememnts of the TIPS system arc as follows. First, colrse

objectives must be laid out. I have-<always had some reservations about "hehavioral

b o
objectives", but one of the advantages of the large number of TIPS Quizzes the system

allows is that instructor and student can reach a level of understanding as regards what is

expected in terms of the $tated objectives for a course. In the abstract some of the
.

Y
content objectives for my course seem fuzzy or unmeasurable, but as we gain experience
v .. -

with each dther, students seem to grasp what is intended by the specified objectives.

Implicit in those objectives is one assumption that does not trouble me: If we are

A

accomplishing something as educators, then it should show up as detectable changes in be-

¢
o

havior, if we'can pose a question that will be answerable once our course material has

¢

been mastered, but not otherwise. In short, I would maintain that education does have a

a

6

TR Y TR
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detectable, measurable mupact on our students.
Second, having specified your objectives gt s then necessary Lo goy through your
» . H
course material, objective by objective, and penerate questions tor which the student

responses will indicate whether the student has mastered the concept. Here one'g gkill as

a question-writer is pushed to the limit. In a moment 'L show your how/why.
Third comes the tricky part. [ we view the computer program as simply an
mterface between you as teacher and your individual students, you must now ask yoursell,

"What would 1 tell this student to do or study if he/she got this question right?  What

rd
would I want to tell him/her if it was missed?” The answer to your own question deter-

-

mines the nature of the next step.

The' beauty of the TIPS program is that_you can write "prescriptions” for your

students in a staggering array of detail and sophistication, or very generally depending on

\

time and inclination. For example, if you've given a 10-item quiz, you may be interested

only in encouraging the best and brightest to consider doing an independent project and

YA . ;
readm‘gj independently on their own. If,s0, you could instruct the computer to address such
)

4

a message to those studernts.scoring in the top 5 or 10 or 30% of the class on your quiz.

You might instruct the middle block of students to continue as they are, perhaps spending‘

:

a little more time on the reading and course activities. And, you might instruct those
students in the bottom 5 or 15 or 30% (you decide!) to see you or to meet with a graduate

assistant or visit the school's Reading Clinic. Which of these "prescriptions” is printed for

N

each stu‘dent can be detgrmined on the basis of the percentile rank on a quiz or in terms

of -their absolute score on a quiz--so that if everyone got 5 or more of the 10 items

correct, they'd all get the same message. This same -{ogic can be applied to subsets of
_ : N ‘

1 . 4 -

. questions, or even to individual questions! Again, the only limit is your own ingenuity and

o

available time. . B : o ,

As a review for you, my course is composed of ten content settions: Methods and

t

3 e .
Data, Developmental, Physiological, Sensory Processes, Learning/Memory, Lénguage,

-~

7

Y
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Mot'.v,\(inn/!imu()(m1 Inedrvidial Intfprences/ Testong, Porsonahity, and Socrals o addihion,
cach content area is divided nto JO-minute lecture segments because ol the nature ol the
Ledevistion course. S0, when we constiuct a TIPS quz, we ask the THPS program to Aty e
student performance for pach subset of quiz questions (hat relate to one J0-mmute
segment of m;\{ori.al—--\.lsnally two questions.  Thus, for cach pair of questions we will
generate erther two or thrc? prescriptions—--assuming the student missed none, one, or tivo
of the questions.  As his/her performance deleriorates, the nature of the fecedback

becomes increasingly directed. . .even fo the point of saying "Il you missed Question 2, go

back and read Pages 38-39 in Psychology and Life, and do activity #2 on Page A~16 of

Psymple Psych.”
rsymplic USych
In addition to prescriptions based on a student's performance on individual

questions, you can also instruct the compiiter to analyze the students performance on the
. ] :

entire quiz either absolutely or relative to his/her standing in class. Finally, you can also

relay messages to the entire class-=of the upcdming appearance of Jim McCoynell in the

lecture section, ofAisiting dignitaries in the department, or anything else you wish to call
! .

to their attention--such as a Labor Day vacation, or your own absence [rotn the classroom

.

so as to give a paper in New York!

the information from each individual quiz--retain-

- s

N N \
ing up to 75 questions spread across 5 quizzes. Once we've finished Methods and Data,

I'inally, the program will store

Developmental and Physiological, we have our first exam, .Thus, after the computer has

[ 2 "

?

scored each student's third TIPS quiz we ask it to' review the student's pérf_ox:mance across.

all questions relatjve to the class’ per;formance as a whole. For the top 10% we send a

"warm fuzzy" that congratulates them on their performance thus far and suggests they re-

lax and continue in their current form. For the middle 80% we encourage more studying, -
- e . - -

>

review of Ps-,ymlple Psych, and re-reading the course text. For the bottom 10% we suggest

’ @
N a

an immediate appointment with. . .and the name of their discussion ledder (of the weekly -

session for which they have. signed up) is~filled in. If a satisfactory plan of study is not

]

E
:
;
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developed, it they meet with me ansatisiac tordy tor are unable to schedule ane appomt

ment), we indicate thew perltormance suggests they will have serious Dl freatties with the

5

first Lexam and that they mwight wish to consider droppmg the course, o delaying tadung it
i : N

»

for another semester.

In review, then; you first specify objectives-=what are ym-x trying to accomplish in
your teaching? Then you write questions (0 assess student progress toward accomphishing
your objectives. Finally you write prescriptions intended to guide students toward better

" mastery of your objectives if their quiz performance indicates they're having some

difficulties. Give the quiz, score it, hand out the prescriptions, and then wait for the

-5
tmpact. .

There is an additional strong value to this tool--not immediately obvious--and

(unfortunately) not available to me in the television section. In addition to the
prescription sheets given back to the students, the computer gives each teaching fellow a
7 ‘ >

listing of his/her students performance broken down by name and performance on each

individual ’question, as well as # frequency distribution of his/her students' choices across

A
[

each of the response options for all questions. Additionally, as instructor, I get a similar

table for the entire class, without rfames. ‘

!

Thus, by watching the 11\"8 output I can monitor the teaching effectiveness of each

2

‘of the teaching fellows and;(more importantly) I can instantly identify any concept or

S~

group of concepts the students have not mastered. That means I can review material
. they've failed to master before moving on to new material based on a misunderstood

principle or definition or concept! Thus TIPS makes the lecturing/teaching process self~

correcting and responsive to student mastery of the subject matter.

-

STUDENT RESPONSE IN THE CLASSROOM o -

The system was <-)r!iginally developed 10-12 yearsAago by Allen C. Kelley at the

° 1

. University of Wisconsin, ‘then teaching a large-enrollment inttoductory economics with

. problems and limits similar those I've described. My psychology course is divided into 10

. -
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content areas.  In the television .-w(..'!mn these arcas are prosented moanywhere from 4 ta b
JO-minute segments; the lvf'(nu* course has a similar dastuitbution. FVor each secion ot the
course we have published m an Appendix in the Psymple Psych book a serres ol obyec-
tives--skills the student simuld pain ubon learning the material 'l'yl;i(';\‘.ly, we  have
specilicd two objectives for cach JO-minute lecture. As an example, in the "Dasic
concepts” portion of the METHODS AND i)A'I'A section the objectives are stated thus:
"At the time of the TIDS Quiz (with 80% acc?xracy) you should be able to: (1) Identify
proper and improper examples of an operational definition, and (2) Distinguish examples of
independent, hintervonin;_:}, and  dependent variabl_es given verbal descriptions of such
variables or graphed versions of Iu.nctional rc\lit/ior'mﬂps."

In order to asscss the [irst objectie, for instance, on the first TIPS quiz students

are asked the following multiple-choice question:

7

5) Which.of the following is an operational definition?

/

1) speeding = traveling one mileg in less than two minutes wliere the posted speed is 30
miles per hour

2) loving = a fecling of joy

3) smiling = occurs any time two good friends have not scen cach other f.or a week

4) testing = thinking "one, two, three” every time you see a microphone

<
*

As we finish cach section of course material, the TIPS quiz is available for two

P :
days in the television classroom. The l5-minute discussion period following the

completion of a section of course material is utilized for administering the TIPS quiz in

the television section; the first 10 minutes or so of the lecture section is similarly

~

dedicated. However, students in both sections are allowed to take the quiz home if they

prefer. In order not to delay card-punching and processing of the results, we have.a
e

posted, absolute deadline after which no TIPS quizzes will be accepted for scoring. Once

the' quiz has been completed, it is key-punched and entered with ‘all students' data

simultaneously. The single~ or double-page printout is distributed during the night or

4 [\

{ 10 B X
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Letore opemmg the television lassroom the followng mornmge o that Stuadents have
} B + N
;

teedback as soon as posmble alter the closmy tame tor submsthmyg the quoe.

This Fall is the first time we've allowed the take home option, so we have nothing
. - 3
yvel to veport on that feature. Howewver, test secunity has heen no problem for & very

simple reason:  nd credit is given for TIPS Ouiz performance. When the system 1s

. - / . .
mtroduced, it is presented to the student as o tool with which they can assess=—in a no-
threat situation--how well they are progressing toward mastery of material the course

instructor deems important. They ave informed the quizzes will be available, that the
examinations, 50 the test-taking experience certainly will help them. General detatls
about the nature of the prescriptions generated by the computer arc also relayed, but not

significant amounts of information about the working details of the program.

Our expericnce in terms of student cooperation with the ground rules of the TIPS -7

~

svstem has been very positive. There is no personal benefit to be ained by cheating, and
y I no ) . %)

we've found absolutely no evidence of cheating as the TIPS quizzes are being taken in the

S

classroom.

Student participation in the TIPS quiz system declines during the semester, as one

/

might expect. Prelimirary analysis of student grades as a function of final course grade

for those actually using TIPS suggests that students earning an A-grade for the course are

~"

P

N . A
performing 8-10% better than students earning A's who took comparable course examina-

re

‘tions during the year preceding implementation of TIPS. ¥or B students, the increased

exam performance is 3-5% higher. For C students as a group, as well as those earning a D

or F in:the course, participating in TIPS does not seem to influence their exam

o

performance in the course. _ , .

. - ! \
One unique aspect of the University of Houston bears on the apparent drop-out rate

from TIPS. In a l4-week semester, our undergraduates arec able to drop a course until:
\ .

almost 11 weeks into the semester(l). As a reiu]t,_doubtless, some students have intel-

“ °

v
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_doubtless lessened participation.

APATYS P 10

lectually "dropped™ the course well belore the Umversyty Land T as instruc tor) get tormal

word of the wilhdrz’.wzﬂ-\ In a typreal semester, starting with SU0 students, we will assyn
final grades (other than [ or W) to only about 60 ol them. Whereas 88 9U% of the 500

students at the start of the semester will take a TIPS quuz, only 50-52% of the remaining

300 will participate in the last group of TIPS Quizzes. 1t is difficult to pin-down the
_ P 1 grouy ) x

reason for this, but several have occurred to us. Virst, m-past years it hiag been possible

for students to avoid taking the final exgm amder certain circumstances. Their
“incentive® to continue TIPS is likély to be reduced. Second, our initial strategy in

developing the original TIPS quizzes was to make them harder than the actual examina-

tions on which the students would be graded. We were concerned that since the TIPS

, . s

quizzes folowed right on the heels of completing a section of material, it might be the

case that student performance would top-out, causing the TIPS system prescriptions to

N "

create unduc optimism on e part of the students. To prevent this we seem to have over-

reacted by making the TIPS Quiz questions too dilfteult. Class averages on each

quiz--ranging from 8 to 15 ques}ions in length regularly fall between 48-55%! Clearly it

F

“has not been a public-relations, Trendex success to give/take a TIPS quiz! Again, this has

-

Overall, at thié\Q)oint we're two years into the -TIPS testing program. - Student

) e | ] oy ) t
response -has been very positive and the data we've ‘collected seems to confirm our
impression that the TIPS quizzes are having their in ended effect: Helping our students

—

master Yhe course content and principles Y introductory psychology.

Y,

v

1 2 ™ | | i



